The importance of neuro-immune interactions in both physiological and pathophysiological states cannot be overstated. As our appreciation for the neuroimmune nature of the brain and spinal cord grows, so does our need to extend the spatial and temporal resolution of our molecular analysis techniques. Current imaging technologies applied to investigate the actions of the neuroimmune system in both health and disease states have been adapted from the fields of immunology and neuroscience. While these classical techniques have provided immense insight into the function of the CNS, they are however, inherently limited. Thus, the development of innovative methods which overcome these limitations are crucial for imaging and quantifying acute and chronic neuroimmune responses. Therefore, this review aims to convey emerging novel and complementary imaging technologies in a form accessible to medical scientists engaging in neuroimmune research.
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1. Introduction
What is neuroinflammation?
The neuroimmune system is an incredibly diverse and intricate system comprised of endogenous (astrocytes, endothelial cells, microglia, neurons and oligodendrocytes) and exogenous (infiltrating monocytes and T cells) immune-functioning cells and their associated signalling factors within the central nervous system (CNS) ( Table 1) (Hutchinson et al., 2011) . These immunocompetent cells are pivotal to both the homeostatic and disease states of the brain and spinal cord (Grace et al., 2014; Ousman and Kubes, 2012) . For example, following injury or infection, glial and immune cells act to enhance the elimination of pathogens as well as facilitate repair, via processes ranging from central immune signalling and neurokine events, to gross ''neuroinflammation".
Neuroinflammation occurs along a graded continuum with each insult displaying its own unique neuroinflammatory signature.
While acute neuropathological insults such as ischemia or infection and chronic neurogenically mediated disorders such as hypertension, have robust neuroinflammatory responses, subinflammatory neuroimmune responses are now also recognized to be associated with various psychiatric disorders (Hutchinson and Watkins, 2014; Najjar et al., 2013; Wu et al., 2012) . These sub-inflammatory responses do not function in a traditional inflammatory manner. Rather, this response more closely resembles the discrete and localized nature of neurotransmission and hence requires a separate terminology of neurokine or central immune signalling (Jacobsen et al., 2014; Hutchinson et al., 2011) . Consequently, neuroinflammation has profound effects on both human and animal behaviour. For example, the high levels of inflammatory mediators observed during pathological neurodegenerative disease states such as Alzheimer's and Parkinson's disease cause neuronal cell death, which in turn directly affects an individual's memory, language, and mood (McGeer and McGeer, 2010; Rogers et al., 2007) . In contrast, the lower level of neurokine and central immune signalling observed during psychiatric disorders such as depression do not appear to result in a gross loss of cells, instead they subtly alter neuronal function and in turn
